Electrical, contractile, and ultrastructural properties of adult rat and guinea-pig ventricular myocytes in long-term primary cultures.
The electrical, contractile, and morphological characteristics of ventricular myocytes isolated from adult rat and guinea-pig hearts and maintained in cultures for 7-24 days are described. These cultured cells form different networks, depending on the species, when plated at certain density and maintained under specific conditions; the cells within the networks appear to be electrically coupled. Their resting and action potentials, their contractile activity (shortenings), and their pharmacological responses qualitatively resemble those of freshly isolated myocytes. Cultured cells from both species exhibit near-normal ultrastructural organization of sarcomeres, myofilaments, and mitochondria, as well as formation of intercellular contacts, or gap junctions. These data indicate that cultured adult rat and guinea-pig myocardial cells that make intercellular contacts possess electrical, contractile, and ultrastructural properties and responses to pharmacological agents similar to those of the respective adult myocardial tissues and the functionally intact freshly isolated cells from which these cultures are prepared. Thus, this study indicates that long-term cultures (7-24 days) of networked cardiac myocytes could be used as a valuable experimental model in various investigations of excitation-contraction coupling in cardiac muscle.